An acetic acid bacterium (strain Bo7 T ), obtained during a study of the microbial diversity of spontaneous fermentations of Bobal grape must, was subjected to a taxonomic study using a polyphasic approach. Phylogenetic analysis based on 16S rRNA gene sequences allocated strain Bo7
T belongs to a single novel genospecies that can be differentiated from its nearest phylogenetic neighbours by the following phenotypic characteristics: no production of 5-keto-D-gluconic acid from D-glucose, growth with glycerol but not with methanol or maltose as sole carbon sources, and growth on yeast extract with 30 % D-glucose. The major fatty acid was C 18 : 1 v7c/C 18 : 1 v6c (summed feature 8; approx. 56 %); other fatty acids in significant amounts (.5 %) were C 16 : 0 2-OH (11 %), C 16 : 0 (7 %), C 14 : 0 2-OH (7 %) and C 14 : 0 3-OH/iso-C 16 : 1 I (summed feature 2; 6 %). The results obtained indicate that strain Bo7 T represents a novel species of the genus Acetobacter, for which the name Acetobacter musti sp. nov. is proposed. The type strain is Bo7 T (5DSM 23824 T 5CECT 7722 T ).
Acetic acid bacteria (AAB) are Gram-negative, elliptical to rod-shaped cells that have an obligatory aerobic metabolism with oxygen as the terminal electron acceptor. They can use substrates such as glucose, ethanol, lactate or glycerol as energy sources. Taxonomically, AAB belong to the family Acetobacteraceae, which falls within the class Alphaproteobacteria, and consists of 33 genera, of which Acetobacter, Gluconobacter, Gluconacetobacter and Komagataeibacter, are associated with vinegar production and grape and wine spoilage (Yamada et al., 2012a, b) . These bacteria can efficiently convert ethanol through acetaldehyde or sugars to acetic acid (Fleet, 1993) under neutral and acidic (pH 4.5) conditions. Wines spoiled by AAB have characteristic volatile acidity, a vinegar-like sourness on the palate, and a range of acetic, nutty, sherry-like, solvent or bruised apple aromas and often a reduction in fruity characters (Bartowsky et al., 2003) .
During a study of the microbial biodiversity of spontaneous fermentation of Bobal grape wine, 48 AAB isolates were collected in 2005 by Mañes-Lázaro (2010) . The isolates were investigated by an extensive polyphasic analysis using genotypic and phenotypic methods. Results obtained from different techniques showed that strain Bo7 did not cluster with any of the reference species of the genus Acetobacter. The present study deals with the phylogenetic, genotypic and phenotypic characterization of this strain and its closest phylogenetic relatives, Acetobacter aceti, Acetobacter nitrogenifigens, Acetobacter oeni and Acetobacter sicerae.
Strain Bo7 was isolated on MLO plates from an UtielRequena (Spain) Bobal grape must (Mañes-Lázaro, 2010) . It was grown on Mannitol agar medium (0.5 % yeast extract, 0.3 % peptone, 2.5 % mannitol and 2 % agar; all w/v), MLO agar (Maicas et al., 2000) , and GY agar (5 % D-glucose, 0.5 % yeast extract and 2 % agar; all w/v) at 28 8C under aerobic conditions for 1-4 days.
The agar concentration in all media was 2 % (w/v). Strain Bo7 T was deposited in the Enolab Research Culture Collection, and in the DSM (23824 T ) and CECT (7722 T ) culture collections. Reference strains included in the study for comparative purposes were Acetobacter aceti CECT 298 T , Acetobacter nitrogenifigens LMG 23498 T , Acetobacter oeni CECT 5830
T and Acetobacter sicerae LMG 1531 T . The reference strains were grown according to the provider's specifications, and on MLO plates for some purposes.
A nearly complete 16S rRNA gene sequence was determined for strain Bo7 T applying the methods described by Rodas et al. (2005) . The sequence was compared with 16S rRNA gene sequences of the type strains of species of the genus Acetobacter with validly published names retrieved from the EMBL database (accession numbers indicated in Fig. 1 ) using the BioNumerics 6.6 software (Applied Maths). Neighbour-joining with Kimura's twoparameter model of nucleotide substitution, maximumparsimony and maximum-likelihood methods were applied to infer the phylogeny of the strains. Fig. 1 shows the tree that was reconstructed using the neighbour-joining method, and compared to maximum-likelihood and maximum-parsimony trees. The DNA G+C content of Bo7 T was 58.0 mol%, calculated following the indications of Gonzalez & Saiz-Jimenez (2002) which is consistent with DNA G+C contents of members of the genus Acetobacter (Cleenwerck et al., 2008; Li et al., 2014) . DNA-DNA hybridization experiments were performed at 53 8C as described by Urdiain et al. (2008) T is a member of a novel species (Stackebrandt & Goebel, 1994 T using an Agilent Technologies 6850 gas chromatograph. Cultivation of the strains, fatty acid extraction and analysis of the fatty acid methyl esters were performed according to the recommendations of the Microbial Identification System, Sherlock version 6.1 (Sasser, 1990) . Fatty acids were extracted from cultures grown on MLO for 48 h at 28 8C under aerobic conditions. The peaks of the profiles were identified using the TSBA6 identification library (MIDI, 2008) . The predominant fatty acid for strain Bo7
T was C 18 : 1 v7c/C 18 : 1 v6c (summed feature 8; 55.7 %), while the following fatty acids were present in lower percentages (.1 %): C 16 : 0 2-OH (10.8 %), C 16 : 0 (6.9 %), C 14 : 0 2-OH (6.9 %), C 14 : 0 3-OH/ iso-C 16 : 1 I (summed feature 2; 5.5 %), C 16 : 0 3-OH (2.9 %), C 18 : 0 3-OH (2.8 %), C 18 : 1 v9c (2.1 %), C 14 : 0 (1.3 %), and C 14 : 1 v5c (1.3 %) ( Table 1) . The fatty acid methyl ester data for strain Bo7
T were consistent with those determined in this paper for A. aceti CECT 298 T , A. nitrogenifigens LMG 23498 T , A. oeni CECT 5830 T and A. sicerae LMG 1531 T (Table 1) , and those reported for species of the genus Acetobacter (Li et al., 2014; Spitaels et al., 2014) .
Bacterial isolates grown in MLO culture medium at 30 8C for 48 h were subjected to matrix-assisted laser desorption/ ionization time-of-flight mass spectrometry (MALDI-TOF MS) as follows. Bacteria were applied as a thin film to a 24-spot steel plate (Bruker Daltonik) and allowed to visibly dry to room temperature [referred to as the direct colony technique or direct transfer (DT) method, as indicated in the equipment manual]. Subsequently, 1 ml MALDI matrix [a saturated solution of a-cyano-4-hydroxycinnamic acid (HCCA; Bruker Daltonik) in 50 % (v/v) acetonitrile and 2.5 % (v/v) trifluoroacetic acid] was applied to the colonies and dried in a fume hood. MALDI-TOF MS was performed with a MicroFlex LT system (Bruker Daltonik) tabletop mass spectrometer using the manufacturer's suggested settings. Briefly, ions generated with a 337 nm nitrogen laser were captured in the positive linear mode in a mass range of 2 to 20 kDa. Captured spectra were analysed using MALDI Biotyper automation control and Bruker Biotyper Library 3.1 software (Bruker Daltonik 8¡0.9, 4905.6¡0.9, 5094.8¡1.9, 5546.9¡1.5, 5699.3¡1.5, 9530.5¡2.6, 10186.6¡3.3 and 11394.1¡4.2 (Fig. 2) .
Phenotypic characteristics of strain Bo7
T were determined using the methodology described previously (Cleenwerck et al., 2007 (Cleenwerck et al., , 2008 (Cleenwerck et al., , 2002 . Type strains of closely related AAB were characterized in the same way. Cellular and colonial morphologies were determined after growing aerobically at 28 8C for 4 days on MLO agar. The biochemical characteristics tested included Gram-stain reaction, analysis of catalase and oxidase activity, growth with glucose (30 %), glycerol (0.3 %), or methanol (0.3 %) as the sole *Summed features are groups of two or three fatty acids that cannot be separated by the MIDI system. Summed feature 2 comprises C 14 : 0 3-OH and/or iso-C 16 : 1 I; summed feature 3 comprises C 16 : 1 v6c and/or C 16 : 1 v7c; summed feature 5 comprises C 18 : 2 v6,9c and/or anteiso C 18 : 0 ; summed feature 8 comprises C 18 : 1 v7c and/or C 18 : 1 v6c.
